The prevalence of urinary incontinence and the usage of incontinence pads by elderly residents in Korean medical welfare facilities were investigated. Methods: From a total of 1,832 facilities, 33 medical welfare facilities in the capital area were randomly selected; all nursing homes were excluded. All data were collected by questionnaires to investigate the residents' age and sex, the presence or absence of urinary incontinence, incontinence pad usage per month, and management methods for urinary incontinence. Surveys were also conducted from January 2010 to August 2010. Results: A total number of residents in medical welfare facilities were 2,783, and all of them were selected for this study. Approximately, 65.3% of residents (1,816 individuals) had incontinence. The mean usage was 75 incontinence pads per month. Only 15.6% of residents received proper management for urinary incontinence, while the remaining 84.4% of residents did not have any experience in evaluating or managing their urinary symptoms.
INTRODUCTION
The population structure of South Korea has dramatically changed over the last 30 years. The proportion of the population aged 65 years or older has increased from 3.8% in 1980 to 10.7% in 2009 . Considering the population ratio, South Korea is already an aging society and the elderly population proportion is expected to increase in the near future. Furthermore, the population of people aged 65 years or older is estimated to reach 25.9% in 2030 [1] . With the change in population structure, the number of elderly persons requiring medical services has also increased. Common medical problems of the elderly include osteoarthritis, hypertension, mood disorders, cardiovascular disease, dementia or memory complaints, and urinary problems [2] . These problems often occur simultaneously. Consequently, long-term care service for the elderly is needed in Korea. The Korean government has been making new laws and policies to reflect the needs of the aging society. In 2008, a law for long-term care for the aged was enacted and facilities for the elderly have been increasing since then. With the government's support for establishing facilities for the elderly, many elders in Korea are confined to facilities, such as sanatoriums, nursing homes, or geriatric specialized hospitals [3] .
Among the common medical problems of the elderly, lower urinary tract symptoms (LUTS) such as frequency, urgency, nocturia, urinary incontinence, and urinary retention are highly prevalent. In particular, the prevalence of urinary incontinence has been increasing significantly in Korea such that the total amount spent on incontinence pads and overactive bladder medication in 2012 was about 120 billion Korean Won (KRW,
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the currency of South Korea) and about 49 billion KRW, respectively. Urinary incontinence is troublesome, associated with mood changes in the elderly, and has an overall negative influence on the quality of life. Urinary incontinence could also diminish the quality of care received by seniors in facilities [3] . Elders with urinary incontinence in nursing homes or care facilities are more likely to have dermatological problems such as contact dermatitis, eczema, or bedsores [4] . Furthermore, urinary incontinence is expensive to manage and results in a poor hygiene status [5] . Therefore, urinary incontinence among people in these facilities is more severe than that of people who are not living in care facilities. Nevertheless, residents usually do not receive proper management for urinary problems because most of them have other problems besides LUTS, such as dementia, heart disease, or cerebral infarction. Most caregivers, families, and doctors in geriatric hospitals do not pay close attention to LUTS [4] . Consequently, many elders with incontinence in facilities spend their time with diapers or incontinence pads instead of focusing on evaluation and treatment of urinary incontinence.
Although the situation is serious, only a few investigations have been conducted to evaluate the prevalence of urinary incontinence and the amount of diaper or incontinence pad usage among the elderly in facilities. Here we evaluate the prevalence of urinary incontinence and the amount of incontinence pads used by the elderly in facilities located in the capital area of Korea (Seoul, Incheon, and Gyeonggi provinces).
MATERIALS AND METHODS

Enrolled Facilities
According to the Korean law enacted in 2008, medical welfare facilities for the aged are classified as care facilities, nursing home for seniors, and senior specialized hospitals. In 2009, a total of 1,832 facilities were registered and the total number of persons to be admitted was 81,262. Among the registered facilities, 708 facilities in the capital area were included in this study. All nursing homes were excluded. Finally, 33 facilities were selected randomly. Total capacity of these facilities was 2,988.
Data Collection and Measurement
Urinary incontinence in this study was defined as "the complaint of any involuntary leakage of urine" [6] . Urine leakage occurring more than 3 times a day and less than 3 times a day were considered as severe incontinence and mild incontinence, respectively. Professor Sun-Ju Lee, Ji Soon Kang, and JeongWha Kim discussed the survey and questionnaire with the residents before the investigation. The questionnaire included questions regarding the resident's age, sex, educational and social status, and health conditions. We also investigated whether the residents had urinary incontinence, whether they used a catheter for emptying the urinary bladder, incontinence pad usage, and if they took any medications for urinary incontinence. In addition, pad usage for fecal incontinence was excluded from this study. The questionnaire was sent to the facilities and completed by the residents. Nurses or caregivers of the facilities filled out the questionnaires for the elderly who were not able to do so themselves.
RESULTS
Characteristics of the Residents
The number of residents who were confined to the facilities was 2,783. The mean age of the residents was 82.7 years. The percentage of elders aged 89 years or older was 44.7%. The percentages of residents aged 84-88 years, 78-83 years, and ≤ 77 years were 37.8%, 15.1%, and 2.4%, respectively. We observed that residents were confined to the facilities owing to dementia (45.9%) and cerebral infarction (15.7%). The proportion of residents who were diagnosed with Parkinson disease was 3.6%. Residents were admitted because of cerebral hemorrhage (2.4%), spinal cord injury (1.5%), or owing to multiple diseases (30.8%) ( Table 1) .
Prevalence and Severity of Urinary Incontinence and Incontinence Pad Usage
The number of elderly persons who experienced urinary incontinence was 1,816 (65.3%). Approximately 91.7% of the women and only 8.3% of the men had urinary incontinence. Severe symptoms were present in 64% of residents with incontinence. In all severe cases of incontinence, urine leakage occurred more than 3 times a day. About 26% of the residents experienced urinary incontinence once or twice a day. We observed that 3.3% of residents had 2 or 3 leakages per week and only 1.5% of the elderly persons experienced a leakage once or twice a week. The total amount of incontinence pads used by residents with incontinence was 131,107 per month. An average of 75.5 pads was used by each resident with incontinence. Consequently, residents with urinary incontinence were spending an average of 50,000 or 60,000 KRW per month (Table 2) . 
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Management of Urinary Incontinence
Most patients with incontinence did not receive proper treatment and used incontinence pads for symptom management. Only 15.6% of the elderly with incontinence had proper treatment, such as oral medications for relieving urinary symptoms or catheter drainage of urine (Fig. 1) . Approximately 6.6% of residents had indwelling Foley catheters. Suprapubic catheters were not used.
DISCUSSION
According to an investigation from the United States (US) in 2000, about 17 million community-dwelling adults had urinary incontinence and an estimated 33 million had an overactive bladder. Consequently, it costs up to 32 billion US dollars annually because of overactive bladder symptoms [7] . A detailed report similar to the investigation from US has not yet been reported in Korea. According to the press release, the total cost of incontinence pads in 2012 was about 120 billion KRW. On the basis of data from IMS Health Korea Ltd. (Seoul, Korea), a healthcare information company, the total cost of overactive bladder medication was about 46 billion KRW in 2012. However, these data are not from the investigation of health professional but from the press so they are not accurate. Definitive and further investigations are needed to accurately evaluate the social expenses for urinary incontinence in Korea.
It is very difficult to obtain accurate data for urinary incontinence, because different surveying methods were used in different studies and a variety of ideas about the definition of urinary incontinence exists among people from different social and cultural backgrounds [8] . In the present study, urinary incontinence was evaluated as "the complaint of any involuntary leakage of urine, " which was defined by the International Continence Society in 2002 [6] . According to this definition, about 65% of the elderly population in the facilities experienced urinary incontinence. The prevalence of urinary incontinence determined by our study is higher than that of other studies from Korea. Oh et al. [8] reported that the prevalence of urinary incontinence in Korea was about 41.2%. However, Oh et al. [8] INJ investigated the prevalence of urinary incontinence among Korean women aged 30-79 years, which may explain the difference in prevalence rates between this study and our investigation. Furthermore, Shin et al. [4] reported that 48% of residents at a sanatorium in Busan had urinary incontinence. The prevalence rate reported by that study is lower than that observed in our study because Shin et al. [4] surveyed the residents using a different definition of urinary incontinence. Compared with our report, the study from the US in 2009 revealed that the overall prevalence of urinary incontinence in nursing home residents ranged 43-77%, with a median of 58% [6] . Only 15.6% of residents with incontinence received proper management of urinary incontinence. About 7% of them had a Foley catheter and others took anticholinergic agents to manage urinary incontinence. An estimated 84.4% of residents with incontinence managed their condition by using only incontinence pads. These results are similar to the study from Busan, which reported that 74.8% of residents used only diapers for the management of urinary incontinence, 8.7% of them had a catheter, and only 7.5% were prescribed anticholinergic agents. The Busan study concluded that most patients used diapers, because it is more convenient, and most of them were also suspected to have fecal incontinence [4] . Although residents with fecal incontinence were excluded in our study, many residents used only incontinence pads. The situation may be caused by not only caregiver's thought that diaper use for incontinence might reduce the costs for incontinence care but also indifference of medical attendances. Diaper use for incontinence maybe influenced by the wrong thought that the overall cost of diaper use is less than that of medication for incontinence and personal opinions held by medical professionals.
Wearing diapers can cause mental or physical stress to residents. Shin et al. [4] reported that 28% of the elderly in sanatoriums who used diapers had dermatologic diseases at the perineal and inguinal area, such as eczema or bedsores. Shin et al. [4] have indicated that these problems are a result of improperly managing urinary incontinence and the lack of hygienic care.
Most Western countries have become an aged society since the 1980s and have faced similar issues regarding elderly persons with incontinence who are in facilities [9] . Therefore, many studies have been conducted to evaluate the problems of residents with incontinence and to find possible solutions to these problems. In the past, many nursing homes in the US did not provide sufficient care for patients with urinary incontinence [10] . In 1988, caring for incontinence in a nursing home cost an estimated 1.1 billion US dollars per year, which represented 3-4% of all Medicaid payments made to nursing homes [11] . A study from Canada has proven that a proper management approach to urinary incontinence could lower laundry and supply costs. Moreover, nursing time also reduced with appropriate management of urinary incontinence [12] . Another study revealed that an individualized program could not only improve activity of daily living, but also reduce urinary incontinence [13] . Furthermore, bladder training, such as prompted voiding, was proven to be helpful for elders with incontinence [14] .
A limitation of our study was that only 33 facilities in the capital area were enrolled. Therefore, not all facilities in Korea were represented. Nevertheless, we were able to show that many seniors in facilities have urinary incontinence. However, a systematic and proper management for urinary incontinence is lacking in these facilities. Therefore, it is necessary to make a thorough investigation into the prevalence of urinary incontinence among the residents in Korean facilities. Urologists must also provide proper management programs based on these investigations to improve the quality of life for residents with incontinence.
